Purification to homogeneity of the heteromeric DNA-binding form of the aryl hydrocarbon receptor from rat liver.
The aryl hydrocarbon receptor (AhR) is a transcriptional enhancer that is activated by the binding of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and related toxic xenobiotics, as well as some naturally occurring compounds. Ligand binding initiates 1) dissociation of the ligand-bound monomeric AhR from the ligand-unoccupied multimeric complex and 2) biochemical and/or conformational changes that enable association of the ligand-bound monomer with other proteins. This heteromeric complex has high affinity for specific elements [dioxin-responsive elements (DREs)] in the regulatory regions of a number of structural genes, the induction and/or repression of which may be a mechanism of toxicity of TCDD. We have developed a relatively simple and rapid procedure that enables purification to homogeneity of a TCDD-bound receptor complex. The final step of purification is based on binding to an oligonucleotide containing the specific DRE sequence that is found in the upstream region of the CYP1A1 structural gene. The purified complex retains in vitro DRE-binding function. Silver staining and Western blot analyses demonstrate that the complex consists of the AhR ligand-binding monomer of approximately 104 kDa, plus two proteins (94 and 96 kDa) that are recognized by antibodies prepared against the AhR nuclear translocator protein. Previous attempts to purify a DRE-binding form of the AhR were unsuccessful because of dissociation of the complex during chromatography; this is the first report of an isolated functional complex. The purified preparation will be valuable in further studies of receptor regulation and function.